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Flont 5 Purpose and Objectives

Center |

B Purpose: Provide guidance on scheduling
your project and allocating resources to each
work element

m Objective - After this class you should know:
— The different levels of project schedules

— How to create project schedules using the
WBS

— How to allocate staffing resources to the WBS
work elements

— How to organize the staffing resources

— Some of the pitfalls in scheduling work and
allocating resources
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A If This Is About Scheduling, Why Talk About
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m The WBS drives the schedule ...
... but the schedule will drive the staffing profile ...
... and the staffing profile drives the cost ...
... which may influence the amount of work you can do in the WBS..

... which can cause the schedule to change ...
B So you need to think about all three before your schedule is

done
/ " \

Cost $% Schedule

\ SECTT, /
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Flignt 7 The Levels of Schedules

Center |

m Different schedules may be used for different

PUrpoSsSes

— Mission Schedule - shows project status relative to the
Mission

— Your High-level Schedule - shows an overview of project
status

— Your Detailed Schedule - provides the “reporting” level view of
status

— Your Progress Tracking schedules - Tracks status at the
lowest level

e Point Counting Schedules, Earned Value (EV) schedule
sheets

m All 4 schedules must be in synch

— The PDL must ensure the high level schedule is in synch with
the mission schedule

— The PDL must ensure detailed schedules are in synch with
high level schedules

— Each Lead must ensure Progress Tracking schedules are in
synch with Detailed Schedules
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Plan major activities based on higher-level Collect status at lower
schedules and work down as detail is added levels and roll it up

Mission Schedule shows Mission Milestones with a line(s) for your project;
Recommended Duration: Life of the Mission

Your High-Level Schedule shows project Milestones for the High Level WBS;
Recommended Duration: Life of Effort

Your Detailed Schedule shows project Deliverables and Major Work Activities;
Recommended Duration: A 12 month period with the current month near the middle

/

Progress Tracking Schedules show Detailed Work Activities and assignments;
Recommended Duration: One Major Work Activity (e.g., a component Build)

\ Team 1 Progress Tracking Schedule
Team 2 Progress Tracking Schedule

Team 3 Progress Tracking Schedule
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B The Mission Schedule is normally given to you

— If not, use defined schedule constraints ... review dates,
build dates, release date(s)

B Assess the WBS and determine

— Activities that you want on the High Level Schedule
(usually those at WBS level 2 or 3 and higher)

— Low-level activities that you want to be tracked with a
progress tracking tool like EV or the Point Counting
Tool (usually level 4 or 5 and below)

— The Detailed Schedule should have the activities above
those in progress tracking schedules
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s e First Identify High Level Schedule Elements ...
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(

< 3 Subs_ystem Deve!opment
=L Archiiecture Desion Starting with the detailed WBS for ABC ...

Defire-ReguirernTents
3.1.1.1 Meet Stakeholders to Understand L3 Req
3.1.1.2 Analyze Level 3 Req . . . ...
3113 Allocate L3 Regs to Subsystems ... identify High Level Schedule activities
3.114 Baseline Level 3 Requirements
3.1.15 Conduct Software Req Review
3.1.16 Capture and Track SRR RFAs

3.1.2 Develop Preliminary Design Pkg
3.1.21 Conduct Prelim Design Review
3.1.2.2 Capture and Track PDR RFAs 1 ABC Flight Software Management
3.1.3 Develop Detailed Design Pkg 1.1 Plan ABC FSW
e Geleluel S Bl RSVFieT:VZ 1.2 Monitor & Control Activities
5 S . q
d 32 Develop Software 1.3 Manage Conﬂ_guranons
3> vel 4 Requi 1.4  Support Quality Assurance

1.5 Stakeholder Coordination
1.6 Manage Procurements

Engineering
Systems Engineering

3.2.2 Develop C&DH Software
/,_‘-7 3221 PSE Hlm
1 ABC Flight Software Management Ef cept
jof Tes|

N 1 Plan ABC ESW 212 Define Interface Requirements . .
W Crat ) REEERTE 1350 [T ; q Engmeerllgg N

o ) ; i c m ngineerin
1111 Refine Std FSB WBS for ABC uild | 2322 Recee o e e D System S i
1.1.1.2 Perform Init Make/Buy/Reuse Analysis [ion Tes| ...’ S 2.2 Dev/Test Environment Eng

. : 2.1.24 Receive GCE HW/SW ICD
1.1.1.3 Refine Std FSB Life-Cycle for ABC 2125 Receive PSE HW/SW ICD

Hig ';:22 fﬁg%s'ctl'g';,sh;zf;e'vab'es uild 2126 Receive SICOMM HW/SW ICD 3 Subsystem Development
1116 Plan Bu”dsy on Tes% Roseire-BtrHeiemery-CardH\W/SW ICD 3.1  Architecture Design **
112 Plan Management Approach ors GL&'&;_F Dev/Test Environment Eng 3.2 Develop Software
1.1.2.1 Establish Organization uild 2.2, HeHe-ESULDouslopmentTO0TS
1.1.2.2  Plan Metrics Approach N 222 Integrate ACS Test Strlrjg 4 Test FSW
1.1.2.2.1 Establish Metrics Objectives e e U ST 4.1 Plan Test Proaram
1.1.2.2.2 Review/Select FSW Metrics id ’ . 9 .
1.1.2.2.3 Select Metrics Tools/Repository ul 4.2 Plan Build Test Scenarios and Procs
1.1.2.3 Plan Stakeholder Approach o Tt 4.3 Build Verification Test and Report
1.1.2.4 Plan Data Mgmt Approach " 4.4  Perform System/Acceptance Testing
1.1.2.5 Plan Training Approach o
E———p—rroTrrrrerTremrrreegTet  ON Test
3.2.2.8 Create/Update S/ICOMM User's Guide
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Fhant » Then Plan the Progress Tracking ...
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3 Subs_ystem Devel_opment
311 Define Requirements Identify which detailed activities will be
S i S tracked with Progress Tracking:

3.1.1.3 Allocate L3 Reqgs to Subsystems
3.11.4 Baseline Level 3 Requirements

3115  Conduct Software Req Review Defining the requirements (Requirements Phase)
3.1.1.6 Capture and Track SRR RFAs

3.1.2 Develop Preliminary Design Pkg
3.1.21 Conduct Prelim Design Review }\‘

3.1.2.2 Capture and Track PDR RFAs . . . . .

313  Develop Detailed Desiqn Pka Developing the Preliminary Design (Design Phase)
3.1.31 Conduct Critical Design Review
3.1.3.2 Capture and Track CDR RFAs
3.2 Develop Software

3.21  Develop C&DH Level 4 Requirements Developing the Detailed Design (Design Phase)
3.2.2 Develop C&DH Software
3.2.2.1 PSEBuild 1.0

3.2.2.1.1 Design and Develop Build }\A

3.2.2.1.2 Perform Build Integration Test H

S5 PEEETEE Each separate component build (Development
3.2.2.2.1 Design and Develop Build Phase)

3.2.2.2.2 Perform Build Integration Test
3.2.2.3 PSE Build 3.0

3.2.2.3.1 Design and Develop Build

3224 CreatolUpdate PSE Users Guide Use an EV tool or Point Counting
S Desion and Dovelop 5uTd Spreadsheets to determine status
3.2.2.5.2 Perform Build Integration Test P . g
3.2.2.6_S/COMM Build 2.0 on the activities identified

| 3.2.2.6.1 Design and Develop Build
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Fhare o What's Left Goes in the Detailed Schedule
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3 Subsystem Development
3.1 Architecture Design
3.1.1 Define Requirements
ltems from Progress Detailed schedule items
Tracking are in are shown in black

shaded boxes
3.1.2 Develop Preliminary Design Pkg

3.1.3 Develop Detailed Design Pkg

Develop Software
Develop C&DH Level 4 Requirements

ol
2.2 Develop C&DH Software
2.1 PSE Build 1.0

3.2.22 PSE Build 2.0

3.2.23 PSE Build 3.0

3.2.25 S/COMM Build 1.0

3.2.2.6 S/COMM Build 2.0

See http://software.gsfc.nasa.gov/tools.cfm for a Schedule Tool.
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Fhbt o Scheduling Tool Icons
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On the high-level schedule, use the duration line below to show the start and stop of a scheduled activity.
Duration Line: I 1

On the detailed schedule, use the scheduled work line below to show the start and stop of a scheduled activity.
Scheduled Work: e ———]

Track progress against this scheduled work line by overlaying the completed work line below, adjusting the length of
the completed line as appropriate to show progress.
Completed Work: |

An example of a partially completed schedule activity is shown below,
I ——

On the detailed schedule, use the delayed / late work line below to show wark that was planned to start but has not yet
started.
Delayed / Late Work: rrrrrrrrrsrrrrssrrssrsss)

An example of a delayed start for a scheduled activity i1s shown below:
7 7 R ———

On both the high-level schedule and the detailed schedule, use the scheduled event triangle to indicate milestones that
are scheduled to complete at a given date as shown below:
Scheduled Event: AN

On both the high-level schedule and the detailed schedule, use the delayed/late event triangle ta indicate milestones
that are not completed on time as shown below:

Delayed / Late Event ey

On both the high-level schedule and the detailed schedule, use the completed event triangle to indicate milestones that
are completed as shown below:

Completed Event A

On the detailed schedule, internal and external dependencies can be shown using the following icons:

Internal Dependency: l

External Dependency: &
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The Schedule Tool — High Level Schedule
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Froject ¥ as of MM/DD/YY FY05 FY0B FYO7 FY08 FY09 —
B
Baseline: 11,/08/05 OND] JEW ] AW JAS | OND] JF M | AMJ] 285 | OND] JF ] AWI] JAS | OND] JFM ] AR JAS | OND] JFM] AWJ] JAS
sc | sC i Stort FOR
- Launch | -
Mission Milastones | SRR | FOR COR S ORR |y rr | o=
ission hii A LA Aty A ATTA & | Al
=W I W | oW = S Launch | | Tl.l'l'l-])‘-'!f
Project Milesiones seR e G iy s : | . To Mt
Ak | ETA | DA | |ala | a | | &4
5 | PRis [Plar Rigview Plan Retview Plan Review | | [
Project Managernant ' LAk | Il il I
Systems Engineering ) A < WIANEES oM i """""'9"‘:"“‘
Software | | | | |
Requirements = . 'ﬂ' . . |
Design | , e ! . {
ABC Subsystem :
ABIC Build 1 i} S
ABC Build 2 _ ey ABCE2 ||
ABIC Build 3 ; ’ i
ABC Build 4 I | —t— "2
DEF Subsystam | | i g
DEF Build 1 L ceren |
DEF Build 2 =l UEF B2 .
DEF Build 3 | gy . -
DEF Build 4 L | . o
| - ]
i e e
System Test & Evaluation | | | | ; . I . i
. | | '.'\"“' Procs 1 | | |
Test Preparation [ y 1 | | | | | |
Test Execution | | | l l Rt i/ 5“: ) 2‘#‘ S Rel3A, - - SR 4/
Systemn Operations | | | | | | I 1 1 "
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System Y as of 06/30/06

Baseline: 110805

wBS |Major Milestones

1 Project Management

11 |Project Planning

111 Plan Technical Approach

1111 Develop WBS .
111.2 Perfarm Init Make/BuyReuse Anal |
1.11.3 Select Life-Cyele

1.1.1.4 Plan Life Cycle Phases Eh
1115 Plan Builds

11.2 Plan Management Approach

11.3 Dewvelop and Maintain SMEPFPP

1.2 |Project Monitoring and Control

1.21 Prepare Measurement Ervironment
1.2141 Install Mefrics Tools IRepositories
1.21.2 Load Flan/ Revised Plan Data
1.2.2 Perform Monitoring Activities

1.2.3 Prepare and Repor

1.3 Configur ation Management

1.3.1 Plan CM Approach

1.314 Create f Update CM Plan

1.31.2 Select/ Instantiate CM Toals

1.3.2 Conduct CCBs

1.3.3 Baseline C| Configuration

1.34 Build Dev Baseline Config Audits
1.3.5 Resolve CM Process Audit Findings
1.4 |Quality Assurance Support

1.41 Plan the SQA Activities

1.4.2 Perform Q4 Frocess Assessments

The Schedule Tool — Detailed Schedule

GSFC

Show Current and Baseline Schedule dates EYO06 Y07
Ot Mov | Dec | Jan ]| Feb | Mar Apr May | Jun | Jul | Aug | Sept

| | £ | 1 | ISRR&

_‘ Start

Show activities and milesto

An alternative to a single line:

Iniial Life-Cycle

Rick J DM

Statfing Tool A . Repostory |

Init Flan

[ Show delays in progress /
"missed" miIesto_ne plans

Select CW

Show External Dependencies

Code 300 SOAP

Fir

I QA Activlties Def !F'rnizlim Schedq

nes on separate lines.

Show a "Now" line

Reé'ir-eu:l VIESE ;‘

Revizad ,,—""-

al Life-Cycle / Methodclogry

[ Tools

Fingl Sched g

Scheduling Your Project, March 2008

12




Goqﬁard
- L]
Spa e S
Fllg P
Center | GSFC
P . .l . .
~ Very detailed activities are listed with
3 S planned start and end dates, plus the
& | Task Paints Start | Planned Finishlactual Finish| Earmed « ” TR :
value” of each activity in points
Build 1
GUI Dialogs {Layout)
a |Menu Bar 15| 08/04/03 ngizzind  08/22103 185,
a |Tool Bar 15| 08M 803 ngiosnd  0w0903 18, As you track progress and enter the
a |Resources 6.5 | 09/01/03 ngidamd 09722003 6.5 i
a |Missions 15| 091 9/03 10090y 10/0703 15, actual end dates, you earn the pomts
a | Spacecraf Setup (Orbif) 10| 08/04/03 ngizemd 08526003 10, nsiti
a | Solar System 15| 08/25/03 ngiznd 0912003 185, for activities Completed
a |PropagatorForce Model Setup 19| 08mM4m03 02/22m3 Q0822003 14,
a |Propagate Command 15| 0B/25/03 ngi1zm0d 0971503 15,
Spacecraft .
i |Care vehicle Class 5| 091503 ngizznd 092003 &0 Planned and Actual Completion
Propagator Setup -2003
i |PropSetup Class 10| 1060503 101208 HA MNA
Propagator
k |Propagator Base Class 5| 09iz24103 ngznnd 0973003 5.0 i
k |Runge Kuttagd (verner 3.75| 0972403 ngiznnd  10/01/03 3.8
StoppingCondition
| |SC Base Class 5| 10/01/03 1000704 NA NA
Small set of Build 1 cond's
m | SinglevalueStop 3| 10/08/03 10100y NA MNA
Interpolator 7
n |Interpolator Base Class 131003203 1001 303 10013003 /
E d
[&] A

The tool provides a plot of e

the planned progress and il |
o ] i i i i ] & & I - R
the actual progress &8 & FFFE S & & & ¢

@\ G

08/11f08/16l0a/25f08,01 joo/einoAstoaizzinaszekonet 10 ako20f 1027 13l A0k 7
03 [ 03 | 03 |03 |03 ]03 (03|03 |03 |03 |03 [03)03 03] 03

~4—Plan | 0.0 [ 0.0 | 30.0[40.0) 550 85.0| 98.5]110.5/155.3]185.3190.3{205.5| 2158.3{ 228.3 228 3
—=—Actua| 0.0 [ 0.0 | 30.0]40.0| 55.0 | 5.0 91.5 [100.5{137.3[167.3)
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But You're Not Done Yet ...

m Validate your schedule

Specify timeframes by “backing into” the schedule
based on mission schedules (top down scheduling)

Validate through “bottom up” scheduling

m The first cut at a schedule may need to be revised
based on

Milestones with dependencies on external organizations
Activities with dependencies and critical path activities

Planned activity durations that are too short (or too

lonQ)
Adjustments to the WBS (new, modified, or deleted WBS
elements)

Staffing feasibility

Scheduling Your Project, March 2008 14
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B Have you ever see a project where

— The people weren’t there when the work activity
supposed to be done?

— The number of people at the time was right, but their
skills were wrong?

— The people and work plans fit, but you couldn’t get
people on board fast enough

— ...or move them off fast enough?

B These problems frequently happen because the work
plans (schedule) and staffing plans are not consistent
or not feasible

B You need to make sure your staffing plan looks
reasonable and that it's consistent with the work

Scheduling Your Project, March 2008 15
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Fhaht 5 First Establish Planned Staffing Size

Center |

Cumulative Monthly work
Work Element activity staffing  ejement staffing
First map your _ _
eStI m ated reS O u rC es Work Actjtty S*ff 10/99 1/ 12/99 01/00 02/00 03/00
over tl me tO wor k A Write Build 3 Test Specs 2.3 15| 08
A\
M t I t k B | Write Build 3 Test Procedures [ 23 0.8 1o
— Map at lowest wor
element and sum to C Execute Build 3 Tests 65 L% 201 45
higher work element
90 Tests Planned 30 60
. . 0 Tests Completed
— Reconcile estimates D Write Build 3 Test Report [ 23 05l 18
with mapping AN
E Demonstrate Build 3 1.7 10 Q2 0.2
VA BEAYAN:
- Use a t00| (eg’ a E Audit Build 3 i 0.1 | A bemo Rlan; B Dry|Run; C Denjo 0.1
Spreadsheet) A
STAFE Monthly Staff Total 2.3 2.3 3.0 5.5 2.1 0.0

4

Cumulative staffing by month
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Fhohn & Then Identify the Roles Needed

Center |

Map project roles to work elements
— Identify roles needed by work element and by month
— Reconcile total by work element with total by role

Work Activity Staff 10/99 11/99 12/99
A Write Build 3 Test Specs i 23 "
Test Team Lead 0.4 01
Test Engineer 1.0 0.6
- - T h .. 0.1 0.1
Identify roles required eehnician i
B | Write Build 3 Test Procedures 2.3
for each work element Z
Test Team Lead 0.2 04
Test Engineer 05 0.9
Technician 01 0.2
——
) Monthly Staff Total 23 |V 23
Sum required roles by month [ ~ -
Test Team Lead _ 0.6 0.5
Test Engineer 15 15
Technician -2 \ 0.3
[ Total by Month _'( 23 | 2]

Ensure the monthly totals by role
and work element are the same

Scheduling Your Project, March 2008 17
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scs  Reconcile the Overall Staffing Profile
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Check your overall
profile

— Check the ramp-up and
ramp-down of your project

— Check for troughs and

peaks

— Add monthly requirements
for all work elements by role

— Adjust schedule and role
MIixX as necessary

GSFC

staffing

871 1+

261

o

a

S 4 7

o f |

A

>

Z

0

Month 1 2 3 4 5 6 / 8 9
Product Team Lead 5] 5] 51 5| 555 .5].5
Development Team Lead | 1.0 1.0/ 1.0{1.0{1.0|1.0| .8 8l .8
Development Engineer 51 1.0[20]20({20|20|10( 10| 12
Test Team Lead 0| O 3| .3|10(10|10]| 10| 5
Test Manager A 3|1 5| 5]10|10(10| .7 .2
Test Engineer .0 0] 0] O] 5] .5[1.0] 10| .5

Totals | 2.1 | 2.8| 4.3/ 4.3|6.0|6.0|55 | 5.0| 2.6

Scheduling Your Project, March 2008
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Fhone o Establish Your Project Organization

Center |

GSFC

m Create your project organization chart

B Map responsibilities for each work element into your
organization

m |dentify the reporting mechanisms
m |[dentify the specific staff

‘ Development

Team Lead
Software | Software
Quality | Quality
| |
Engineering & Software Integration &

Requrements Development Test

Scheduling Your Project, March 2008 19
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Fhohn & Document Project Responsibilities
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B Document the individual who is responsible
for each WBS work element

B Document who will contribute to the work
element

m Document the total staffing allocation for
each work element

B Make sure responsible party has agreed to
schedule and staffing allocations

Scheduling Your Project, March 2008 20
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Fhbt 5 Use the Schedule to Monitor Progress

Center |

®m On a monthly basis:

— Track (i.e., show) actual progress against your planned
schedule

» Get progress data from your measurement activities
— Analyze your progress

* |s there a variance?
 What is causing the variance?

« What schedule adjustments should | make?
— Show any resulting schedule adjustments as
“projections” in the “out” months of the schedule

« Use unique indicators on your schedule to show
projected delays

— Record your reasons for changes to the baseline
schedule

— Report your analysis results as part of your Branch
Status Review (BSR)

Scheduling Your Project, March 2008 21
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Fhart & Keeping Records
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Products of the scheduling process that should
be kept in the project data stores:

m Drivers for the schedule
— Scheduling constraints
— ldentified dependencies and critical path items
— Estimated effort at high WBS levels

B Results of the scheduling process

— Effort allocations for each WBS element

— Staff allocation to each WBS element,
Including person responsible

— Staffing profile

Scheduling Your Project, March 2008 22
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Fhaht 5 Avoid the Scheduling Pitfalls

Center |

B Make sure you have sufficient milestones to
assess performance

B Recognize, document, and monitor schedule
dependencies

B Keep upper and lower level schedules consistent
with each other

B Get rid of peaks and troughs in your staffing plan

m Getrid of any steep ramp up or ramp down in
your staffing plan

m Clearly define who is responsible for each work
element

Scheduling Your Project, March 2008 23
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Ehant 5 Schedule Summary
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B Create your project’s schedule as part of your
Initial Baseline Plan:
— Include the baseline date
— Include lifecycle phase activities and milestones
— Include both technical and support milestones

— Include “special” milestones for dependencies on other
organizations

— Ensure level of detail is such that progress can be
objectively measured

— ldentify any schedule risks

— Document your schedule in your in atool such as MS
Project or the Schedule spreadsheet / tool for creating
and maintaining schedules

B For each Replan that affects schedules:

— Document the changed schedule in your schedule tool
and your Product Plan

Scheduling Your Project, March 2008 24
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Questions?
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Fhont o Acronyms Used Iin This Presentation

Center |
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m WBS — Work Breakdown Structure
m EV - Earned Value
B BSR — Branch Status review
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